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Description 

This invention relates to combinational weigh- 
ing systems. 

More particularly the invention relates to com- 
binational weighing systems of the kind, hereinafter 
referred to as the kind specified, comprising: a 
plurality of weighing machines each comprising a 
weighing hopper and an associated hopper module 
arranged to provide a measurement of the weight 
of the contents of the associated hopper; means 
including a plurality of channels for feeding articles 
from a common source into said hoppers; means 
for utilising the weight measurements provided by 
said hopper modules to select from said hoppers a 
number of hoppers whose contents have a total 
weight substantially equal to a target weight; and 
means for discharging said selected number of 
hoppers into a collection chute to feed a batch of 
articles of substantially said target weight to a 
collection point. 

In known combinational weighing systems of 
the kind specified a plurality of secondary hoppers 
is provided either above or below the plurality of 
weighing hoppers, there being one secondary hop- 
per in respect of each weighing hopper. If above, 
the secondary hoppers temporarily store articles 
before discharging them into respective weighing 
hoppers. If below, the secondary hoppers tem- 
porarily store articles after they have been weighed 
by respective weighing hoppers. 

The purpose of the secondary hoppers is to 
maintain an even and fast passage of articles 
through the combinational weighing system. For 
example, a secondary hopper positioned above a 
respective weighing hopper may be fed steadily 
with articles whilst the weighing hopper is weighing 
so that when the weighing hopper is discharged it 
may be rapidly refilled with articles from the secon- 
dary hopper. 

According to the present invention there is 
provided a combinational weighing system com- 
prising: a plurality of weighing machines each com- 
prising a weighing hopper and an associated hop- 
per module arranged to provide a measurement of 
the weight of the contents of the associated hop- 
per; a plurality of channels, each of which feeds 
articles from a common source directly into a re- 
spetive one of said hoppers; means for utilising the 
weight measurements provided by said hopper 
modules to select from said hoppers a number of 
hoppers whose contents have a total weight sub- 
stantially equal to a target weight; and means for 
discharging said selected number of hoppers di- 
rectly into a collection chute to feed a batch of 
articles of substantially said target weight to a 
collection point, characterised in that each said 
weighing hopper is associated with a respective 



electric stepper motor for opening and closing a 
port in the hopper through which the contents of 
the hopper discharges when open. 

It will be appreciated that having a single hop- 

5 per between each respective channel and the col- 
lecting chute simplifies the combinational weighing 
system making it cheaper and easier to service 
and maintain, and that the provision of a respective 
electric stepper motor for each weighing hopper 

w enables each weighing machine to individually con- 
trol the discharge of its respective weighing hop- 
per. Use of a stepper motor facilitates accurate 
movement of the means, such as a door, for open- 
ing and closing the port to suit different products 

75 and speeds of operation of the system as a whole. 

Preferably, each hopper module is associated 
with a respective means for individually controlling 
the feeding of articles to the hopper associated 
with that hopper module in dependance on the 

20 weight of articles in that hopper. 

Preferably, each said hopper module is asso- 
ciated with a respective means for individually cali- 
brating and/or checking the accuracy of that hop- 
per module. 

25 Having such respective means associated with 

each hopper module facilitates the relatively fast 
operation of the combination weighing system by 
distributing the task of performing the operational 
procedures necessary throughout the system. 

30 EP-A-1 75592 discloses a combinational weigh- 

ing system of the kind specified wherein each 
feeding channel feeds articles directly into its re- 
spective weighing hopper, which hopper dis- 
charges directly into the collection cute. The ac- 

35 uators for opening and closing shutter and hoppers 
may be motor-driven gear mechanisms rather than 
air cylinders. In other words EP-A-1 75592 discloses 
a combinational weighing system of the kind speci- 
fied which does not have a plurality of secondary 

40 hoppers, one in respect of each weighing hopper, 
either above or below the plurality of weighing 
hoppers. One combinational weighing system in 
accordance with the present invention will now be 
described, by way of example, with reference to 

45 the accompanying drawings in which:- 

Figure 1 is a part-sectioned elevation of a por- 
tion of a weigher of the combinational weighing 
system; 

Figure 2 is a part-sectioned side view of one of 
50 a plurality of hopper modules of the weigher; 

Figure 3 is an end view of the hopper module of 
Figure 2; 

Figure 4 is a first elevation of one of a plurality 
of weighing hoppers of the weigher; 
55 Figure 5 is a second elevation of the weighing 
hopper of Figure 4; 

Figure 6 is a schematic circuit diagram of the 
combinational weighing system; and 
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Figures 7 and 8 are flow charts showing the 
operation of the combinational weighing system. 

Referring to Figure 1, the system includes a 
weigher 10 having a centrally positioned circular 
table 12 which is caused to undergo vibratory 
motion by a vibrator 16 beneath the table 12 such 
that articles (not shown) on the table move radially 
towards the edge of the table 12. Extending radially 
outward from beneath the table 12 there are 
twenty-eight feeders 14, each in the form of a 
channel, the top of one side of each channel being 
folded over the top of the other side of the adjacent 
channel. Each feeder 14 is caused to undergo 
independent vibratory motion by a respective vibra- 
tor 18 disposed beneath the feeder 14. Hence, 
articles on reaching the edge of the table 12 fall 
onto the feeders 14 and are vibrated there along 
until reaching the outer ends of the feeders. Dis- 
posed beneath the outer end of each feeder 14 is a 
respective weighing hopper 20, the hoppers 20 
therefore lying in a circle around the feeders 14. 
Upon reaching the outer ends of the feeders 14 the 
articles fall into the respective hoppers 20 and are 
stored thereby. At the bottom of each hopper 20 
there is a hinged door 21 which may be opened 
and closed by means of a mechanism 23 operated 
by a hopper module 22, there being one module 
22 for each hopper 20 and the twenty-eight mod- 
ules 22 lying in a circle beneath the vibrators 18. 
Each module 22 further includes means for weigh- 
ing the contents of the associated hopper 20, each 
hopper 20 being supported on its associated mod- 
ule 22 by a coupling 19. Weight signals repre- 
sentative of the weight of the contents of the hop- 
pers 20 as measured by the respective modules 22 
pass along a cable 30 and out of the weigher 10 
via a duct 28. Operation of a mechanism 23 to 
open a hopper door 21 results in the contents of 
the hopper 20 falling into a common conical col- 
lecting chute 24 and hence out of the weigher 10 
via an aperture 26 at the bottom of the chute 24 to 
a collection point. 

In an alternative arrangement the weighing 
hoppers may be divided into two or more groups, 
e.g. two groups of fourteen hoppers, the hoppers of 
each group being arranged to discharge via a re- 
spective collecting chute to a respective collection 
point. 

Referring now to Figure 2 and Figure 3, each 
module 22 includes a load cell 32, a calibration 
mechanism 34, a stepper motor 36 which drives 
via the rotor 37 of the motor a dog clutch 38, a 
weigh cell bracket 39, and a support member 41 
having three projections 40, 42 and 44. Each mod- 
ule 22 further includes a circuit board 46, on which 
is located an electronic circuit for the module 22, 
and a connection 47 whereby information from the 
module 22 may pass to the cable 30 and vice 



versa. 

Referring to Figure 4 and Figure 5, fixed to the 
inner side of each hopper 20 there is a metal plate 
48 having at its lower two corners shoulder grooves 

5 50, 52 and extending through its mid-portion an 
aperture 54. Rigidly fixed to a point 53 on the 
hopper door 21 adjacent the door hinge axis A is 
one end of a first member 58, the other end of the 
first member 58 being pivotally connected on an 

w axis E to one end of a dog-leg member 60. The 
other end of the dog-leg member 60 is pivotally 
connected on an axis B to one end of a second 
member 62, the other end of the second member 

62 being pivotally connected on an axis C to a 
75 mid-portion of the plate 48 near the aperture 54. A 

projection 64 at the end of the dog-leg member 60 
pivotally connected on axis B, abuts against a stop 
D on the plate 48 when the door 21 closes. Extend- 
ing axially from the second member 62 on the axis 

20 B there is a drive projection 63. The projection 63, 
the second member 62, the dog-leg member 60 
including projection 64, the first member 58, the 
fixing at the point 53 and the stop D together 
constitute the aforementioned mechanism 23. The 

25 metal plate 48 including grooves 50, 52 and ap- 
erture 54 constitute part of the aforementioned 
coupling 19. 

Referring now to Figures 2, 3, 4 and 5, in use 
of the weigher 10 each hopper 20 is supported on 

30 a respective module 22 by placing the projections 
40, 42 and 44 into the receiving aperture 54 and 
the shoulder grooves 50 and 52 respectively of a 
hopper 20. The hopper 20 is then slid downwards 
to secure it to its respective module 22. The weight 

35 of the hopper 20, the contents of the hopper 20, 
the mechanism 23 and the metal plate 48 will 
therefore act on the three projections 40, 42 and 
44, this weight being transmitted via the support 
member 41 and the weigh cell bracket 39 to the 

40 load cell 32 where it is measured. Processing of 
this measure weight takes place in the electronic 
circuit of the module 22 on the circuit board 46. 
When a module 22 is connected to a respective 
hopper 20 as afore described, the dog clutch 38 is 

45 positioned so as to engage the drive projection 63 
on the hopper. The stepper motor 36 can thus 
rotate the dog clutch 38 and hence the projection 

63 about the axis C. With reference to Figure 4, 
rotation of the projection 63 in the anti-clockwise 

50 direction results in the first member 58, dog-leg 
member 60 and second member 62 attaining the 
position, shown in Figue 4, where the hopper door 
21 is closed and the projection 64 of the dog-leg 
member 60 abuts against the stop D to prevent 

55 further rotation of the pivot B in the anti-clockwise 
direction. It would be noted that in this position the 
projection 63 and hence axis B is beneath a 
straight line drawn between the axis E and the axis 
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C. Hence the axis B has moved into an over-centre 
position and consequently the hopper door 21 can- 
not be opened by downward pressure on the door. 
Rotation of the projection 63 in the clockwise direc- 
tion causes the projection 63 to rotate clockwise 
about the axis C until the inner edge 59 of the dog- 
leg member 60 abuts against the pivotal connec- 
tion between the second member 62 and the metal 
plate 48. Such abutment prevents further rotation of 
the projection 63 in the clockwise direction and 
defines the open position of the hopper door 21. 
When the hopper door 21 is in the position shown 
in Figure 4, i.e. is closed so that articles may be 
fed into the hopper 20 for weighing, the dog clutch 
38 is positioned by the stepper motor 36 so as not 
to contact the projection 63. This avoids interfer- 
ence of the dog clutch 38 with the weighing of the 
hopper 20. 

Referring to Figure 6, the electronic circuit of 
each module 22 is connected to a serial commu- 
nications bus 70, an analogue weight bus 72 and a 
power bus 74. The bus 70 and the bus 72 are used 
to pass information between the weigher 10 and 
the host 76. The bus 74 is used to pass power to 
the weigher 10 for the entire operation of the 
weigher 10, including low voltage power for the 
circuit board 46, and high voltage power for driving 
the vibrators 16, 18 and the stepper motor 36. The 
weigher 10 is controlled by a host 76, via the 
buses 70, 72, 74 as aforementioned. The host 76 
includes a host processor circuit board 78, an 
input/output (I/O) processor circuit board 80, a pow- 
er supply 82 and an external input output (I/O) 
board 84. Connected to the board 80 via a two wire 
serial communications link 86 there is a display 
controller 88 comprising a membrane keyboard 90, 
a graphics display 92 and a printer 94. 

The weigher 10, host 76 and display controller 
88 together comprise a combinational weighing 
system. 

The controller 88 is the user interface of the 
system, data being fed into the system via the 
keyboard 90 and obtained from the system via the 
display 92 or printer 94. The controller 88 may 
form the user interface for more than one weighing 
system which need not necessarily be a weighing 
system in accordance with the invention. The I/O 
processor board 80 communicates via the link 86 
with the controller 88 and via the link 96 with the 
host hoard 78. Via these links 86, 96 it retrieves 
parameter information about the weighing system 
from the board 78 and passes it to the controller 
88, it also receives parameters information from the 
controller 88 and updates such information in the 
board 78. By the use of "text menus" stored in the 
board 80 the board 80 instructs the controller 88 
what to display at any one time. The I/O processor 
board 80 includes an accurate sixteen bit analogue 



to digital converter (ADC) 98. Modules 22 may be 
connected one at a time via connectors 100 and 
the analogue weight bus 72 to the ADC 98 in order 
for the weight data output by the modules 22 to be 

5 utilised to a high resolution. This weight data is 
then fed to the host board 78 via the connection 
96. The host board 78 contains the main intel- 
ligence circuitry of the host 76 and transmits con- 
trol signals to the weigher 10 and the modules 22 

w via connections 102 and the fast serial communica- 
tions bus 70. The weight signals aforementioned 
from the individual modules 22 fed by the I/O 
processor board 80, via the link 96, to the host 
board 78 may be processed by the host board 78. 

15 The board 78 has the capability to store and sort 
combinations of these weight signals. The external 
I/O board 84 has sixteen outputs and sixteen in- 
puts. The outputs are capable of driving, for exam- 
ple, external relays on other equipment and the 

20 inputs may be connected to other equipment, for 
example, photocells. For example, it is the signals 
fed by and to the I/O board 84 which synchronise 
the positioning of a container beneath the aperture 
26 of the chute 24 in time to catch the contents of 

25 the discharged hoppers 20. Furthermore, signals 
passing to and from the I/O board 84 control the 
rate at which articles are supplied to the central 
vibrating table 12, so as not to swamp or starve the 
weigher 10 with/of articles. The board 84 is con- 

30 nected to the host board 78 via a connection 104. 
The power supply 82 provides the power for the 
entire operation of the combinational weighing sys- 
tem via the bus 74 and connections 106. 

The circuit intelligence of each module 22 lo- 

35 cated on the circuit board 46 has the ability to turn 
'on' and 'off its corresponding feeder 14 in depen- 
dence upon the weight it measures in its cor- 
responding hopper 20, such weight being a weight 
value 'asked' of it by the host board 78. Therefore, 

40 each module 22 has the capability to be a weighing 
machine all on its own, although its weight mea- 
surements are of a low resolution. Once a module 
22 has measured the weight 'asked' of it, it signals 
to the host 76 that weighing is complete and will 

45 place such a weight signal on the analogue bus 72 
on command from the host 76. Furthermore, each 
module 22 controls the operation of its correspond- 
ing hopper door 21 in response to signals from the 
host board 78. 

50 Having now described the various parts of the 

combinational weighing system, their relation to 
each other and their properties, the entire operation 
of the complete system will now be described. 
The basic function of the system is to feed 

55 successive batches of articles of substantially a 
target weight set by the operator into a series of 
containers placed in turn to receive articles via the 
aperture 26 at the bottom of the chute 24. To this 
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end articles are fed onto the table 12 and hence 
fed to the hoppers 20 due to the vibratory motion 
of the table 12 and the feeders 14. When the 
contents of each of the hoppers 20 is substantially 
of an 'aim' weight, as further explained below, 
supply of the articles is stopped and the weight of 
the contents of each hopper is accurately mea- 
sured. Using these accurte weight measurements, 
a selection is made from the hoppers of a number 
of the hoppers, typically four, the total weight of 
whose contents differs by not more than a preset 
amount from the target weight. The contents of the 
selected hoppers is then discharged into a con- 
tainer, and the process repeated for filling of a 
further container. 

The operation of the system will now be de- 
scribed in detail with reference to Figure 7 and 
Figure 8. 

Step (i) 

As soon as the combinational weighing system 
is rendered operative the host 76 interrogates each 
module 22 in turn to discover how many modules 
22 it is connected to and therefore what type of 
weigher 10 it is connected to. Such a procedure is 
called self determination and enabels one common 
software package to be used with weighers 10 
having differing numbers of modules 22. Such self 
determination only occurs once each time the sys- 
tem is operative. 

Step (ii) 

The next step is to adjust the analogue signal 
output from each load cell 32, the purpose of such 
adjustment being to remove from the signal that 
proportion of it attributable to the weight of the 
empty hopper 20, the support member 41 and the 
weigh cell bracket 39 so that a true reading of the 
weight of the contents of the hopper 20 can be 
found. Since amplification of the aforementioned 
analogue signal occurs when it passes through a 
d.c. amplifier present on the circuit board 46 of the 
module 22 the effects of such amplification must 
also be considered when the aforementioned ad- 
justment takes place. Such adjustment, known as 
zero-offsetting, is effected automatically by means 
of a microprocessor, one fine and one coarse digi- 
tal to analogue converter (DAC's) and an amplifier 
summing junction present on the circuit board 46 
of the module 22. In operation, a hopper 20 is 
weighed empty and the corresponding analogue 
signal output from the load cell 32 is fed to the 
amplifier summing junction. Subsequently the two 
DAC's together produce one analogue signal in 
response to a digital output from the microproces- 
sor this signal being also fed to the amplifier sum- 



ming junction where it is combined with the afore- 
mentioned analogue signal output from the load 
cell 32. The microprocessor will then adjust its 
digital output, which in turn changes the output of 

5 the two DAC's until the aforementioned combina- 
tion of signals in the summing junction is a precise 
cancellation. The necessary digital signal from the 
microprocessor required for such cancellation or 
offset can then be sent to the host 76 where it can 

w be stored and used to offset the next time the 
system is operative. Such offsetting occurs only 
once each time the system is operative. 

Step (iii) 

15 

The next step is the calibration of each module 
22. On command from the host 76 a module 22 will 
lower a calibration weight e.g. 200 grammes by 
means of the actuation of a d.c. solenoid onto the 

20 load cell 32, the calibration weight and the d.c. 
solenoid constituting the calibration mechanism 34. 
The host 76 will then 'ask' the module 22 for the 
anlogue signal produced by the load cell 32 as a 
consequence of the presence of the calibration 

25 weight. The host 76 then processes this signal and 
uses the resulting data as calibration data for that 
particular module 22. Such calibration usually oc- 
curs only once each time the system is operative. 

30 Step (iv) 

After a preset time each hopper 20 is left 
empty after a discharge. Its associated module 22 
then weighs it empty and the output produced is 

35 then used to calculate a new zero point for that 
module 22. This procedure accounts for any 'zero- 
drift' in the load cell 32 and electronics present on 
the cirucit board 46. Only one module 22 under- 
goes this procedure at any one time, the remaining 

40 modules 22 staying operative. The aforementioned 
preset time is alterable. Any change detected in 
the zero point in this step is communicated to the 
host 76 which compensates for such in subsequent 
weighs by that module 22. The aforementioned 

45 procedure is called 'auto-zeroing' and is distinct 
from zero-offsetting (see step (ii)) in that it does not 
result in an alteration of the output of the two 
DAC's present in each module 22. 

50 Step (v) 

Each loadcell 32 utilises a voltage reference. In 
order to cater for thermal instability in this voltage 
reference and hence preserve the accuracy of the 
55 weighing by the loadcell 32 the host 76 after a 
preset time can 'ask' for, measure and store the 
value of the voltage reference. Such measurement 
by the host 76 enables adjustment of the weight 
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measurements of the loadcell 32 by the host 76 to 
cater for the thermal instability of the voltage refer- 
ence. The aforementioned preset time is equal to 
the preset time between successive 'auto-zeroing' 
procedures (see step (iv) above) and is alterable. 

Step (vi) 

The host 76 supplies an 'aim' weight to each 
module 22, one at a time. It should be noted that 
the host 76 will not supply an 'aim' weight to a 
module 22 that has contents in its respective hop- 
per 20 remaining after a previous operation of the 
combinational weighing system. The 'aim' weight 
of each module 22 is initially the target weight i.e., 
the total weight required to be dropped by the 
weigher 10 divided by four, however the 'aim' 
weight of each module 22 may vary from this and 
is dependent on a series of factors. These are: 

a) In certain modes of operation of the combin- 
ational weighing system it is possible to allow 
the final weight dropped by the weigher 10 to 
wander above and below the required target 
weight, provided that over a period of time the 
mean weight discharged by the weigher 10 is 
above or equal to the target weight. To ensure 
that the mean weight is as stated the host 76 
may alter the 'aim' weights of one or more 
modules 22. The host 76 determines whether 
such alteration should occur by statistically 
monitoring the past performance of the com- 
bination weight system (see step (x) below). 

b) The efficient working of the combinational 
weighing system depends upon getting a dis- 
tribution of weights of contents in the hoppers 
20. If the contents is a fine, consistent product, 
for example powder, the individual weight in the 
hoppers 20 may be too close to provide a 
reasonable distribution. To overcome this, the 
'aim' weights of the modules 22 may be set by 
the host 76 in a deviation pattern (see step (x) 
below). 

c) Once a module 22 has instructed its respec- 
tive feeder 14 to stop because the module 22 
has detected that its 'aim' weight has been 
reached there will always be a certain amount of 
'product in flight' which will be undetected by 
the module 22 and lead to a weight a little over 
the 'aim' weight in each respective hopper 20. 
To cope with this tendancy to overfill, the host 
76 monitors (see step (x) below) the 'aim' weight 
of each module 22 and the actual weight of 
product that there was in that module's 22 re- 
spective hopper 20 when the weight of that 
hopper 20 is measured to high resolution by the 
host 76 itself. Such monitoring enables adjust- 
ments to the 'aim' weight of each module 22 to 
be made to compensate for 'product in flight'. 



Step (vii) 

Each module 22 receives an 'aim' weight from 
the host 76. This 'aim' weight is utilised by the two 

5 DAC's in each module 22 to set an analogue value 
which must be matched by the signal coming from 
the load cell 32 of each module 22. When such a 
match has occurred, this is detected by the micro- 
processor on the circuit board 46 in each module 

w 22 and each module 22 informs the host 76 that it 
is 'ready'. Note here that the intelligence of each 
module 22 has the ability to stop and start its 
corresponding feeder 14 as indicated on the flow 
diagram in Figure 8. 

75 

Step (viii) 

The host 76 then allows time for the 'product in 
flight' (see Step (vi)(c) above) to arrive in the re- 

20 spective hoppers 20 and also time for the analogue 
signals present in the load cells 32 to stabalize. 
After this time the host 76 instructs each module 
22 to put, one at a time, its weight signal on the 
analogue bus 72. The host 72 then utilises the 

25 weight signals output by the load cells 32 to a high 
resolution, compared to the low resolution use of 
these signals by the intelligence of the modules 22, 
to perform an 'accurate' weigh of the contents of 
each respective hopper 20. It 'accurately' weighs 

30 these respective hoppers 20 one at a time. 

Step (ix) 

From these 'accurate weights' the host 76 at- 
35 tempts to pick a combination of 'accurate weights', 
the total weight of which is equal to the target 
weight or approximately equal to the target weight 
within preset error limits. It does this by performing 
the method adopted in the following example. This 
40 example assumes there are fourteen rather than 
twenty-eight hoppers 20, and therefore 'accurate 
weights'. However, as will be seen, the method can 
be used with any suitable number of 'accurate 
weights'. 

45 The fourteen weights are arranged in ascend- 

ing order, let this ascending order be denoted by 
the following fourteen letters: 
abcdefghijklmn 

'a' is therefore the lightest weight progressing to 'n' 
50 the heaviest. Of these fourteen weights a selection 
is made of the lightest weight, i.e. 'a', and as many 
of the successively heavier weights, i.e. *b,c....', as 
is possible without the total weight of the selected 
weights exceeding the target weight. In this exam- 
55 pie let this selection be a,b,c and d. The final 
selected weights are to approximate the target 
weight as aforementioned. Let a selected weight be 
denoted by an underlining of the letter correspond- 
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ing to the selected weight. Selection of the four 
lightest weights may therefore be written as: 
abcdefghijklmn 

At this point there is defined a 'gap', this being the 
group of one or more unselected weights which, 
when all weights are written in ascending order as 
above, are written next to each other. There must 
be no occurence of a selected weight in the 'gap' 
and furthermore the lightest weight in the 'gap' 
must be the lightest unselected weight. In this 
example weights comprising the 'gap* are marked 
with an inverted comma after their respective letter. 
It may therefore be written: 
a b c d e' f g' h' i' j' k' I' m' n' 
The unselected weight on the extreme right hand 
side (RHS) of the gap i.e. n' is then selected and 
the selected weight immediately adjacent the left 
hand side (LHS) of the 'gap' i.e. d becomes un- 
selected. Let this be called shuffle (1). It may 
therefore be written: 
a b c d' e' f g' h' i' j' k' I' m' n 
The movement of the defined 'gap' should be 
noted. Shuffle (1) repeats until the total weight of 
the selected weights is greater than the target 
weight. The next step may therefore be written: 
a b c' d' e' f g' h' i' j' k' I' m n 
Assuming that at this point the total weight of the 
selected weights is greater than the target weight 
as aforementioned, then the selected weight adja- 
cent the RHS of the 'gap' i.e. m becomes unselec- 
ted and the unselected weighFon the RHS of the 
'gap' i.e. I' is selected. Let this be shuffle (2). It 
may therefore be written: 
a b c' d' e' f g' h' i'j'k'lmn 
It is important here to note which unselected 
weights comprise the 'gap' (m not being one). 
Shuffle (2) repeats until the total weight of the 
selected weights is less than the target weight. 
Subsequent steps may therefore be written: 
a b c' d' e' f g' h' i' j' k I m n 
abc'd' e'fg' h'i'jklmn 
a b c' d' e' f g' h' i j k I m n 
a b c' d' e' f g' h i j k I m n 
abc'd'e'f ghijklmn 

Assuming that at this point the total weight of the 
selected weights is less than the target weight then 
shuffle (1) is repeated until the total weight of the 
selected weights is greater than the target weight, 
then shuffle (2) is repeated until the total weight of 
the selected weights is less than the target weight, 
and so on until the total weight of the selected 
weights is equal to the target weight or approxi- 
mately equal to the target weight with preset error 
limits as aforementioned. 

During operation of the weigher 10 the situation 
may occur where one or more hoppers 20 remain 
unselected and therefore undischarged for a rela- 
tively long period of time due to it or them contain- 



ing an erroneous weight. Because it is generally 
undesirable for product, particularly certain types of 
product, for example frozen food, to remain in 
undischarged hoppers 20 for too long the host 76 

5 may associate a 'maximum product hold time' with 
each hopper 20 and if such is exceeded by any 
hopper 20 the host 76 'forces' it to be one of the 
selected hoppers 20 and therefore discharge. The 
selection process is then carried out using a target 

w weight equal to the original target weight less the 
weight of the articles in the hopper to be forced 
and, of course, omitting the hopper to be forced 
from the selection process. 

It will be understood that the first step of the 

w selection process may be carried out by selecting 
a predetermined number of the lightest weights 
and then discarding the heaviest selected weight if 
the total of the originally selected weights is greater 
than the target weight. 

20 In an alternative complementary selection pro- 

cess the step of selecting the lightest weight and 
as many of the successively heavier weights as is 
possible without the total weight of the selected 
weights exceeding the target weight is replaced by 

25 the step of selecting the heaviest weight, i.e. 'n' in 
the above example,and as many of the succes- 
sively smaller weights, i.e. 'm, I,...' in the above 
example, as are required in order that the total 
weight of the selected weights exceeds the target 

30 weight. Shuffle (1) is replaced by a similar shuffle 
involving replacing the lighter selected weights with 
lighter unselected weights instead of replacing the 
heavier selected weights with heavier unselected 
weights until the total weight of the selected 

35 weights is below the target weight and shuffle (2) is 
replaced by a similar shuffle involving the replace- 
ment of the last selected weight by the next 
heavier weight instead of the next lighter weight 
until the total weight of the selected weights is 

40 above the target weight. 

Step (x) 

Having found the necessary selected weights, 
45 the 'best pick combination', the host 76 performs 
various statistical calculations to up-date the moni- 
toring of the efficiency of the combinational weigh- 
ing system. Such statistical calculations determine 
certain settings and values of the combinational 
50 weight system (see step (vi) (a), (b), (c) above and 
step (xiv) below). 

Step (xi) 

55 In order for the host 76 to instruct the selected 

hoppers 20 to discharge their contents it must first 
receive a signal from a machine external to the 
combinational weighing system. Such a machine 
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positions a container beneath the aperture 26 of 
the chute 24 in order to catch the discharged 
contents, and then sends a signal to the host 76 
that such has been done. 

Step (xii) 

Once the host 76 has received the signal from 
the external positioning machine it sends a signal 
to the selected modules 22 instructing them to 
discharge the contents of their respective hoppers 
20. The circuit intelligence of each module 22 
present on the circuit board 46 then operates the 
stepper motor 36 to open the hopper door 21 as 
afore described. Because the stepper motor 36 is 
effectively under software control it is possible to 
alter easily the characteristics of the opening and 
closing of the hopper door 21, for example, the 
time for which the hopper door is open can be 
delayed as indicated in the flow diagram in Figure 
7. Furthermore, the stepper motor 36 can control 
the acceleration with which the hopper door 21 
opens and closes. Such control facilitates the pre- 
vention of additional vibrations being imparted into 
the weigher 10 which might hinder weighing accu- 
racy. Once the circuit intelligence of the module 22 
has instructed the respective hopper door 21 to 
close it communicates this fact to the host 76. It 
should be noted here that the modules 22 can 
respond to a whole range of commands from the 
host 7, not all of which are concerned directly with 
the weighing and discharge of the contents of the 
hoppers 20. Each module 22 can perform its own 
diagnostics and report error conditions directly 
back to the host 76. Furthermore each module 22 
can attempt to remedy the error conditions. It 
should further be noted at this point that the host 
76 itself has diagnostic capabilities and can, for 
example, 'remove' any single module 22 from the 
operation of the combinational weighing system 
whilst allowing the combinational weighing opera- 
tion of the remaining modules 22 to continue. 

Step (xiii) 

The host 76 now determines if any of the 
statistical monitoring values calculated in step (x) 
above should result in the alteration of various 
settings and values which themselves determine 
the overall operation of the combinational weighing 
system. Such settings and values have been de- 
tailed above (see step (vi) an (x)), however, others 
are: 

a) The amplitude of vibration of the feeders 14. 
The rate of product delivery to the hoppers 20 is 
determined by such. The host 76 monitors the 
'mean feed time' of each hopper 20 and com- 
pares this with an 'ideal feed time' value stored 



in the host 76 for that particular product and 
speed of operation of the weigher 10. Adjust- 
ment of the amplitude of vibration of the feeders 
14 is made to bring these two values as close a 
5 possible. 

b) The amplitude of vibration of the central table 
12. 

c) The rate at which product is fed to the table 
12. 

10 

Claims 

1. A combinational weighing system comprising: 
a plurality of weighing machines each compris- 

75 ing a weighing hopper (20) and an associated 

hopper module (22) arranged to provide a 
measurement of the weight of the contents of 
the associated hopper (20); a plurality of chan- 
nels (14), each of which feeds articles from a 

20 common source (12) directly into a respective 

one of said hoppers (20); means (76) for utilis- 
ing the weight measurements provided by said 
hopper modules (22) to select from said hop- 
pers (20) a number of hoppers (20) whose 

25 contents have a total weight substantially equal 

to a target weight; and means for discharging 
(23, 36, 37, 38) said selected number of hop- 
pers directly (20) into a collection chute (24) to 
feed a batch of articles of substantially said 

30 target weight to a collection point, characteris- 

ed in that each said weighing hopper (20) is 
associated with a respective electric stepper 
motor (36) for opening and closing a port in 
the hopper (20) through which the contents of 

35 the hopper (20) discharges when open. 

2. A system according to Claim 1 wherein each 
hopper module (22) is associated with a re- 
spective means for individually controlling the 

40 feeding of articles to the hopper (20) asso- 

ciated with that hopper module (22) in depen- 
dence on the weight of articles in that hopper 
(20). 

45 3. A system according to Claim 2 wherein each 
said respective means comprises: means for 
initiating said feeding of articles to said hopper 
(20); means for producing a first signal indica- 
tive of the weight measured by said hopper 

50 module (22); means for producing a second 

signal in response to a signal received from a 
central control means (76) of the system; 
means for detecting when said first signal sub- 
stantially equals said second signal; means for 

55 causing said feeding of articles to said hopper 

(20) to stop when said first signal equals said 
second signal; and means for communicating 
said first signal as detected to said central 
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control means (76). 

4. A system according to Claim 3 wherein: said 
first signal is of analogue form; said means for 
producing said second signal comprises digital 
to analogue converter means; and said means 
for detecting comprises a microprocessor. 

5. A system according to any one of Claims 1 to 
4 wherein each said hopper module (22) is 
associated with a respective means for individ- 
ually calibrating that hopper module (22). 

6. A system according to Claim 5 wherein each 
said respective means comprises: means for 
producing a first signal indicative of the weight 
measured by said hopper module (22); means 
for producing a second signal in response to a 
signal derived from a central control means 
(76) of the system; control means for repeat- 
edly causing said second signal to be altered 
until said second signal substantially equals 
said first signal; and means for communicating 
the value of said second signal to said central 
control means (76) when said second signal 
substantially equals said first signal. 

7. A system according to Claim 6 wherein said 
control means repeatedly causes said second 
signal to be altered in dependence upon the 
difference between said second signal and 
said first signal as measured in a summing 
junction of said respective means. 

8. A system according to Claim 6 or Claim 7 
wherein: said first and second signals are of 
analogue form; said means for producing said 
second signal comprises one fine and one 
coarse digital to analogue converter; and said 
control means is a microprocessor. 

9. A system according to Claim 8 when depen- 
dent on Claim 7 wherein said summing junc- 
tion is an amplifier summing junction. 

10. A system according to Claim 5 wherein each 
said respective means comprises: a calibration 
mechanism (34) including: a calibration weight; 
means for causing said calibration weight to be 
measured by said hopper module (22); and 
means for communicating the value of the 
weight of the calibration weight as measured 
by said hopper module (22) to a central control 
means (76) of the system. 

11. A system according to Claim 10 wherein said 
means for causing comprises a direct current 
solenoid. 



12. A system according to any one of claims 1 to 
11 wherein each said hopper module (22) is 
associated with a respective means for individ- 
ually checking the accuracy of that hopper 

5 module (22). 

13. A system according to Claim 12 wherein each 
said respective means comprises: means for 
causing the weighing hopper (20) associated 

w with that hopper module (22) to remain empty 

after being discharged; and means for commu- 
nicating the signal output by that hopper mod- 
ule (22) when said empty hopper (20) is 
weighed by that hopper module (22) to a cen- 

w tral control means (76) of the system. 

14. A system according to Claim 13 wherein, at 
any one time, only one of said plurality of 
weighing hoppers (20) remains empty after a 

20 discharge. 

15. A system according to Claim 13 or Claim 14 
wherein said means for causing causes the 
weighing hopper (20) associated with that hop- 

25 per module (22) to remain empty after being 

discharged only after said weighing hopper 
(20) has already been discharged a predeter- 
mined number of times. 

30 16. A system according to any one of Claims 1 to 

15 wherein said electric stepper motor (36) is 
under software control whereby the character- 
istics of the opening and closing of said port 
may be altered. 

35 

17. A system according to any one of Claims 1 to 

16 wherein said electric stepper motor (36) 
opens and closes said port in said hopper (20) 
by means of the rotation of a dog clutch (38) 

40 rigidly fixed at one end to the rotor (37) of the 

stepper motor (36) and positioned so as to 
engage at the other end a mechanism (23) for 
opening and closing said port. 

45 18. A system according to any one of Claims 1 to 

17 wherein said common source (12) com- 
prises a substantially circular and substantially 
flat surface (12) onto which said articles are 
fed; said plurality of channels (14) extend radi- 

50 ally outward from beneath said surface (12); 

and said surface (12) and said channels (14) 
are caused to undergo vibratory motion so as 
to cause said articles fed onto said surface 
(12) to pass radially outward across said sur- 

55 face (12), into and radially outward along said 

plurality of channels (14), and into said plurality 
of respective hoppers (20). 
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19. A system according to any one of Claims 1 to 
18 wherein the top of one side of each of said 
plurality of channels (14) is folded over the top 
of the other side of the adjacent channel (14) 
so as to prevent said articles falling between 
adjacent areas of said plurality of channels 
(14). 

Revendications 

1. Systeme de pesage combinatoire comportant : 
une pluralite de machines de pesage chacune 
comportant une tremie de pesage (20) et un 
module formant tremie associee (22) dispose 
pour fournir une mesure du poids du contenu 
de la tremie associee (20) ; une pluralite de 
canaux (14), chacun desquels delivre des ob- 
jets depuis une source commune (12) directe- 
ment dans Tune, correspondante, desdites tre- 
mies (20) ; un moyen (76) pour utiliser les 
mesures de poids fournies par lesdits modules 
formant tremie (22) pour selectionner parmi 
lesdites tremies (20) un nombre de tremies 
(20) dont le contenu a un poids total sensible- 
ment egal a un poids recherche ; un moyen 
(23, 36, 37, 38) pour decharger ledit nombre 
selectionne de tremies (20) directement dans 
une goulotte de collecte (24) pour delivrer un 
lot d'objets ayant sensiblement ledit poids re- 
cherche a un point de collecte, caracterise en 
ce que chacune desdites tremies de pesage 
(20) est associee a un moteur electrique pas a 
pas correspondant (36) pour ouvrir et fermer 
un passage dans la tremie (20) a travers lequel 
le contenu de la tremie (20) se decharge 
quand il est ouvert. 

2. Systeme selon la revendication 1, dans lequel 
chaque module formant tremie (22) est associe 
a un moyen correspondant pour commander 
individuellement I'amenee des objets a la tre- 
mie (20) associee avec ce module formant 
tremie (22) en fonction du poids des objets 
dans cette tremie (20). 

3. Systeme selon la revendication 2, dans lequel 
chacun desdits moyens correspondants com- 
prend : un moyen pour initialiser ladite amenee 
des objets a ladite tremie (20) ; un moyen pour 
produire un premier signal indicatif du poids 
mesure par ledit module formant tremie (22); 
un moyen pour produire un second signal en 
reponse a un signal regu d'un moyen de com- 
mande central (76) du systeme ; un moyen 
pour detecter quand ledit premier signal de- 
vient sensiblement egal audit second signal ; 
un moyen operationnel pour faire en sorte que 
ladite amenee des objets a la tremie (20) s'ar- 



rete quand ledit premier signal devient egal 
audit second signal ; et un moyen pour com- 
muniquer ledit premier signal detecte audit 
moyen de commande central (76). 

5 

4. Systeme selon la revendication 3, dans lequel : 
ledit premier signal est de forme analogique ; 
ledit moyen pour produire ledit second signal 
comprend un moyen de conversion numerique 

10 analogique ; et ledit moyen pour detecter com- 

prend un microprocesseur. 

5. Systeme selon Tune quelconque des revendi- 
cations 1 a 4, dans lequel chacun desdits 

75 modules formant tremie (22) est associe a un 

moyen correspondant pour etalonner indivi- 
duellement ce module formant tremie (22). 

6. Systeme selon la revendication 5, dans lequel 
20 chacun desdits moyens correspondants com- 
prend : un moyen pour produire un premier 
signal indicatif du poids mesure par ledit mo- 
dule formant tremie (22) ; un moyen pour 
produire un second signal en reponse a un 

25 signal provenant d'un moyen de commande 

central (76) du systeme ; un moyen de com- 
mande pour faire en sorte que ledit second 
signal puisse etre modifie de fagon repetitive 
jusqu'a ce que ledit second signal devienne 

30 sensiblement egal audit premier signal ; et un 

moyen pour communiquer la valeur dudit se- 
cond signal audit moyen de commande central 
(76) quand ledit second signal devient sensi- 
blement egal audit premier signal. 

35 

7. Systeme selon la revendication 6, dans lequel 
ledit moyen de commande fait en sorte que, 
d'une maniere repetitive, ledit second signal 
soit modifie en fonction de la difference entre 

40 ledit second signal et ledit premier signal me- 

sure dans une jonction d'addition dudit moyen 
correspondant. 

8. Systeme selon la revendication 6 ou la reven- 
45 dication 7, dans lequel : lesdits premier et 

second signaux sont de forme analogique ; 
ledit moyen pour produire ledit second signal 
comprend un convertisseur 

numerique/analogique precis et un convertis- 
50 seur numerique/analogique grossier ; et ledit 

moyen de controle est un microprocesseur. 

9. Systeme selon la revendication 8 quand elle 
depend de la revendication 7, dans lequel ladi- 

55 te jonction d'addition est une jonction d'addi- 

tion amplificatrice. 

10. Systeme selon la revendication 5, dans lequel 
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chacun desdits moyens correspondants com- 
prend : un mecanisme d'etalonnage (34) com- 
portant : un poids etalon ; un moyen operation- 
nel pour faire en sorte que ledit poids etalon 
soit mesure par ledit module formant tremie 
(22); et un moyen pour communiquer la valeur 
du poids du poids etalon mesure par ledit 
module formant tremie (22) a un moyen de 
commande central (76) du systeme. 

11. Systeme selon la revendication 10, dans lequel 
ledit moyen operationnel comprend un electro- 
aimant a courant continu. 

12. Systeme selon Tune quelconque des revendi- 
cations 1 a 11, dans lequel chaque module 
formant tremie (22) est associe a un moyen 
correspondant pour controler individuellement 
la precision de ce module formant tremie (22). 

13. Systeme selon la revendication 12, dans lequel 
chacun desdits moyens correspondants com- 
prend : un moyen operationnel pour faire en 
sorte que la tremie de pesage (20) associee a 
ce module formant tremie (22) reste vide apres 
avoir ete dechargee ; et un moyen pour com- 
muniquer le signal emis par ce module for- 
mant tremie (22), quand ladite tremie vide (20) 
est pesee, a un moyen de commande central 
(76) du systeme. 

14. Systeme selon la revendication 13, dans le- 
quel, a n'importe quel moment, Tune seule- 
ment parmi ladite pluralite de tremies de pesa- 
ge (20) reste vide apres avoir ete dechargee. 

15. Systeme selon la revendication 13 ou la reven- 
dication 14, dans lequel ledit moyen operation- 
nel fait en sorte que la tremie de pesage (20) 
associee a ce module formant tremie (22) res- 
te vide une fois dechargee seulement apres 
que ladite tremie de pesage (20) a deja ete 
dechargee un nombre de fois predetermine. 

16. Systeme selon Tune quelconque des revendi- 
cations 1 a 15, dans lequel ledit moteur electri- 
que pas a pas (36) est sous la commande d'un 
logiciel par lequel les caracteristiques d'ouver- 
ture et de fermeture dudit passage peuvent 
etre modifiees. 

17. Systeme selon Tune quelconque des revendi- 
cations 1 a 16, dans lequel ledit moteur electri- 
que pas a pas (36) ouvre et ferme ledit passa- 
ge de ladite tremie (20) au moyen de la rota- 
tion d'un accouplement a griffes (38) fixe rigi- 
dement a Tune des extremites du rotor (37) du 
moteur pas a pas (36) et place de fagon a 



venir en prise a I'autre extremite avec un me- 
canisme (23) pour ouvrir et fermer ledit passa- 
ge. 

5 18. Systeme selon Tune quelconque des revendi- 
cations 1 a 17, dans lequel ladite source com- 
mune (12) comprend une surface (12) sensi- 
blement circulaire et sensiblement plate sur 
laquelle lesdits objets sont delivres ; ladite 

w pluralite de canaux (14) s'etend radialement 

vers I'exterieur depuis le dessous de ladite 
surface (12) ; et ladite surface (12) et lesdits 
canaux (14) sont amenes a subir un mouve- 
ment vibratoire de maniere a obliger lesdits 

w objets delivres sur ladite surface (12) a passer 

radialement a I'exterieur a travers ladite surfa- 
ce (12), dans et radialement a I'exterieur le 
long de ladite pluralite de canaux (14), et dans 
ladite pluralite de tremies correspondantes 

20 (20). 

19. Systeme selon I'une quelconque des revendi- 
cations 1 a 18, dans lequel I'extremite supe- 
rieure d'un cote de chacun de ladite pluralite 
25 de canaux (14) est rabattue sur I'extremite 

superieure de I'autre cote du canal adjacent 
(14) de fagon a empecher lesdits objets de 
tomber entre les zones adjacentes de ladite 
pluralite de canaux (14). 

30 

Patentanspruche 

1. Kombinatorisches Wagesystem, mit einer Viel- 
zahl von Wagemaschinen je mit einem Wage- 

35 behalter (20) und einem zugehorigen Behalter- 

modul (22), das zur Verschaffung einer Mes- 
sung des Gewichts vom Inhalt des zugehori- 
gen Behalters (20) ausgebildet ist; einer Viel- 
zahl von Kanalen (14), die je Gegenstande von 

40 einer gemeinsamen Quelle (12) in einen ent- 

sprechenden Behalter (20) direkt zuleiten; ei- 
ner Einrichtung (76), die unter Benutzung der 
von den Behaltermodulen (22) besorgten Ge- 
wichtsmessungen unter den Behaltern (20) ein 

45 Anzahl Behalter (20) auswahlt, deren Inhalte 

ein einem Zielgewicht zumindest annahernd 
gleiches Gesamtgewicht haben; und Einrich- 
tungen (23, 36, 37, 38) zum Entladen der aus- 
gewahlten Anzahl Behalter (20) direkt in eine 

50 Sammelrutsche (24), derart, da/3 eine Gegen- 

standepartie von im wesentlichen dem Zielge- 
wicht zu einer Sammelstelle forderbar ist, da- 
durch gekennzeichnet, da/3 jedem Wagebehal- 
ter (20) ein zugehoriger elektrischer Schrittmo- 

55 tor (36) zum Offnen und Schlie/ten einer Off- 

nung im Behalter (20) zugeordnet ist, durch 
welche sich der Inhalt des Behalters (20) bei 
geoffneter Offnung entladt. 
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2. System nach Anspruch 1 , bei dem jedem Be- 
haltermodul (22) eine zugehorige Einrichtung 
zugeordnet ist, welche die Zufuhrung von Ge- 
genstanden zu dem dem Behaltermodul (22) 
zugehorigen Behalter (20) in Abhangigkeit vom 
Gewicht der Gegenstande in diesem Behalter 
(20) individuell zu steuern vermag. 

3. System nach Anspruch 2, bei dem jede zuge- 
horige Einrichtung umfaflt: eine Einrichtung 
zum Auslosen der Gegenstandezufuhrung zum 
Behalter (20); eine Einrichtung zum Erzeugen 
eines das vom Behaltermodul (22) gemessene 
Gewicht anzeigenden ersten Signals; eine Ein- 
richtung zum Erzeugen eines zweiten Signals 
in Abhangigkeit von einem von einer zentralen 
Steuereinrichtung (76) des Systems empfange- 
nen Signal; eine Einrichtung zum Feststellen 
der zumindest annahernden Gleichheit des er- 
sten mit dem zweiten Signal; eine Einrichtung 
zum Unterbrechen der Gegenstandezufuhrung 
zum Behalter (20) bei Gleichheit des ersten 
und mit dem zweiten Signal; und eine Einrich- 
tung zur Ubermittlung des ersten Signals mit 
den festgestellten Eigenschaften an die zentra- 
le Steuereinrichtung (76). 

4. System nach Anspruch 3, bei dem das erste 
Signal analoge Form hat; die Einrichtung zum 
Erzeugen des zweiten Signals einen Digital- 
Analog-Umsetzer aufweist; und die Einrichtung 
zum Feststellen einen Mikroprozessor umfatft. 

5. System nach einem der Anspruche 1 bis 4, bei 
dem jedem Behaltermodul (22) eine zugehori- 
ge Einrichtung zum individuellen Kalibrieren 
dieses Behaltermoduls (22) zugeordnet ist. 

6. System nach Anspruch 5, bei dem jede zuge- 
horige Einrichtung umfa/St: eine Einrichtung 
zum Erzeugen eines das vom Behaltermodul 
(22) gemessene Gewicht anzeigenden ersten 
Signals; eine Einrichtung zum Erzeugen eines 
zweiten Signals in Abhangigkeit von einem von 
einer zentralen Steuereinrichtung (76) des Sy- 
stems abgeleiteten Signal; eine Steuereinrich- 
tung zum mehrmaligen Veranlassen einer An- 
derung des zweiten Signals, bis das zweite 
Signal dem ersten Signal zumindest anna- 
hernd gleich ist; und eine Einrichtung zur 
Ubermittlung des Wertes des zweiten Signals 
an die zentrale Steuereinrichtung (76), sobald 
das zweite Signal dem ersten Signal zumin- 
dest annahernd gleich ist. 

7. System nach Anspruch 6, bei dem die Steuer- 
einrichtung eine Anderung des zweiten Signals 
in Abhangigkeit von der Differenz zwischen 



dem zweiten Signal und dem ersten Signal 
nach Messung in einer Summierstelle der ge- 
nannten entsprechenden Einrichtung mehrmals 
veranlaflt. 

5 

8. System nach Anspruch 6 Oder 7, bei dem das 
erste und das zweite Signal analoge Form ha- 
ben; die Einrichtung zum Erzeugen des zwei- 
ten Signals einen Digital-Analog-Feinumsetzer 

10 und einen Digital-Analog-Grobumsetzer auf- 

weist; und die Steuereinrichtung ein Mikropro- 
zessor ist. 

9. System nach Anspruch 8 in Abhangigkeit von 
75 Anspruch 7, bei dem die Summierstelle eine 

Verstarker-Summierstelle ist. 

10. System nach Anspruch 5, bei dem jede ent- 
sprechende Einrichtung umfaflt: eine Kalibrier- 

20 vorrichtung (34) mit einem Kalibriergewicht, ei- 

ner Einrichtung zum Veranlassen der Messung 
des Kalibriergewichts durch das Behaltermodul 
(22), und eine Einrichtung zur Ubermittlung 
des Wertes vom Gewicht des Kalibriergewichts 

25 nach Messung durch das Behaltermodul (22) 

an die zentrale Steuereinrichtung (76) des Sy- 
stems. 

11. System nach Anspruch 10, bei dem die veran- 
30 lassende Einrichtung einen Gleichstrom-Elek- 

tromagneten umfaflt. 

12. System nach einem der Anspruche 1 bis 11, 
bei dem jedem Behaltermodul (22) eine zuge- 

35 horige Einrichtung zur individuellen Uberpru- 

fung der Genauigkeit dieses Behaltermoduls 
(22) zugeordnet ist. 

13. System nach Anspruch 12, bei dem jede zuge- 
40 horige Einrichtung umfa/3t: eine Einrichtung, 

die das Leerbleiben des dem Behaltermodul 
(22) zugeordneten Wagebehalters (20) nach 
der Entleerung veranlaflt; und eine Einrichtung 
zur Ubermittlung des vom Behaltermodul (22) 
45 beim Wiegen des leeren Behalters (20) durch 

dieses Behaltermodul (22) ausgegebenen Si- 
gnals an eine zentrale Steuereinrichtung (76) 
des Systems. 

so 14. System nach Anspruch 13, bei dem aus der 
Anzahl Wagebehalter (20) stets nur einer nach 
einer Entleerung leer bleibt. 

15. System nach Anspruch 13 Oder 14, bei dem 
55 die veranlassende Einrichtung das Leerbleiben 

des diesem Behaltermodul (22) zugeordneten 
Wagebehalters (20) nach Entleerung nur dann 
veranla/Bt, wenn dieser Wagebehalter (20) zu- 
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vor bereits eine vorbestimmte Anzahl Male ent- 
leert worden ist. 

16. System nach einem der Anspruche 1 bis 15, 

bei dem der elektrische Schrittmotor (36) pro- 5 
grammgesteuert ist, derart, da/3 das Offnungs- 
und Schlietfverhaiten der Offnung veranderbar 
ist. 

17. System nach einem der Anspruche 1 bis 16, w 
bei dem der elektrische Schrittmotor (36) die 
Offnung im Behalter (20) durch die Drehbewe- 
gung einer Klauenkupplung (38) offnet und 
schlie/St, welche an einem Ende mit dem Rotor 

(37) des Schrittmotors (36) starr verbunden ist w 
und so angeordnet ist, da/3 sie am anderen 
Ende in ein Getriebe (23) zum Offnen und 
Schlie/ten der Offnung eingreift. 

18. System nach einem der Anspruche 1 bis 17, 20 
bei dem die gemeinsame Quelle (12) eine im 
wesentlichen kreisrunde und im wesentlichen 
ebene Flache (12) umfatft, auf welche die ge- 
nannten Gegenstande zugefuhrt werden; die 
Vielzahl der Kanale (14) sich unter der Flache 25 
(12) radial nach au/ten erstrecken; und die 
Flache (12) und die Kanale (14) in Schwingun- 

gen versetzbar sind, urn die auf die Flache 
(12) zugefuhrten Gegenstande uber die Flache 
(12) radial nach au/ten wandern, in die Vielzahl 30 
der Kanale (14) gelangen und in diesen radial 
nach au/ten in die Vielzahl der zugehorigen 
Behalter (20) wandern zu lassen. 

19. System nach einem der Anspruche 1 bis 18, 35 
bei dem das Oberteil einer Seitenwand bei 
jedem aus der Vielzahl der Kanale (14) uber 

das Oberteil der anderen Seitenwand des be- 
nachbarten Kanals (14) umgebogen ist, urn ein 
Hineinfallen der Gegenstande zwischen be- 40 
nachbarte Bereiche der Vielzahl der Kanale 
(14) zu verhindern. 
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FIG.1 
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